of 166.7 km; and (h) the isostatic correction, which removes long-wavelength variations in the gravity field inversely related to topography.
Conversion of LaCoste and Romberg gravity meter readings to milligals was made using factory supplied calibration constants and a secondary calibration factor determined from multiple gravity readings over the high-precision Mt. Hamilton calibration loop east of San Jose, Calif. (Barnes and others, 1969) . Observed gravity values were based on a time-dependant linear drift between successive base readings and were referenced to the International Gravity Standardization Net 1971 (IGSN 71) gravity datum (Morelli, 1974, p. 18) . Free-air gravity anomalies were calculated using the Geodetic Reference System 1967 formula for theoretical gravity on the ellipsoid (International Union of Geodesy and Geophysics, 1971, p. 60 ) and Swick's formula (1942, p. 65) for the free-air correction. Bouguer, curvature, and terrain corrections were added to the free-air correction to determine the complete Bouguer anomaly at a standard reduction density of 2.67 g/cm 3 . Finally, a regional isostatic gravity field was removed from the Bouguer field assuming an Airy-Heiskanen model for isostatic compensation of topographic loads (Jachens and Roberts, 1981) with an assumed crustal thickness of 25 km, a crustal density of 2.67 g/cm 3 , and a density contrast across the base of the model of 0.4 g/cm 3 . Gravity values are expressed in milligals (mGal), a unit of acceleration or gravitational force per mass equal to 10 -5 m/s 2 .
Most station locations were obtained using a portable Global Positioning System (GPS) system and have a horizontal uncertainty of about 1 m (3 ft) or less. Most elevations were obtained using a differential GPS; Trimble Real Time Kinematic (RTK) Series 4400 GPS receivers. These measurements have a vertical uncertainty of 5-10 cm (2-4 in). Most stations were surveyed in real time with a 6-m (20 ft) radio antenna located at a base station.
Terrain corrections, which account for the variation of topography near a gravity station, were computed using a three-part process: the innermost or field terrain correction, inner-zone terrain correction, and outer-zone terrain correction. The innermost or field terrain correction was estimated in the field, using a system of tables and charts, and typically extends to a radial distance of 53 or 68 m, Hammer (1939) zone C or Hayford and Bowie (1912) zone B, respectively.
Inner-zone terrain corrections were styled after the Hayford and Bowie (1912) system that divide the terrain surrounding a gravity station into zones and equal area compartments. Average elevations for each compartment were computed from a detailed digital elevation model (DEM) derived from USGS 7.5' DEMs with a resolution of 30 m. Inner-zone terrain corrections typically extended to a radial distance of 0.59 km, Hayford and Bowie (1912) zone D. Terrain corrections were then calculated based on the average estimated elevation of each compartment (Spielman and Ponce, 1984) .
Outer-zone terrain corrections, to a radial distance of 166.7 km, were computed using a DEM derived from USGS 1:250,000-scale topographic maps and an automated procedure (Plouff, 1966; Plouff, 1977; Godson and Plouff, 1988) . Digital terrain corrections are calculated by computing the gravity effect of each grid cell using the distance and difference in elevation of each grid cell from the gravity station. Principal facts of the gravity data are shown in table 2.
Many stations were collected along profiles perpendicular to the Hayward fault and were designed to cross geologic and structural features and potential anomaly producing rock units that include, for examples mafic and ultrmafic rocks along the fault. The remaining gravity stations were collected to fill in large voids in the existing gravity coverage.
Physical Property Data
Rock samples were routinely collected at gravity station locations, if an outcrop was nearby, and at other locations along the Hayward fault ( fig. 3 ). Densities were measured in the laboratory using a precision electronic balance. Grain density, saturated bulk density, and dry bulk density were determined for each sample. Magnetic susceptibilities were measured using a Geophysica KT-5 susceptibility meter. These measurements are useful for gravity modeling and gravity inversion calculations. Physical property measurements of selected rock samples are shown in table 1. 
ISOSTATIC GRAVITY ANOMALIES
In general, isostatic gravity anomalies ( fig. 4 ) reflect lateral (horizontal) density variations in the middle to upper crust. Thus, gravity anomalies can be used to infer the subsurface structure of known or unknown geologic features. Gravity anomalies often reflect basement rocks, plutonic rocks, calderas, deep sedimentary basins, and linear geologic features such as faults. These geologic features often play an important role in deciphering geologic structure and their distribution is important in understanding the tectonic and geologic framework of the area.
Along the Hayward fault, a prominent gravity low west of San Leandro indicates the presence of an offshore sedimentary basin about 1.5 km thick. An isostatic gravity high over the city of San Leandro reflects a high density gabbroic body, the San Leandro gabbro, with an average saturated bulk density of 2.88 g/cm 3 (table 1) . The Hayward fault itself is characterized by a steep gravity gradient that reflects a density contrast across the fault between Franciscan Complex rocks on the west and predominantly lower density Tertiary sedimentary and Great Valley sequence rocks on the east.
The diverse physical properties of lithologies that underlie this region are well suited to geophysical investigations. The contrast in density between pre-Cenozoic basement and overlying unconsolidated alluvium, for example, produces a distinctive pattern of gravity anomalies that can be used to determine subsurface geology and the depth of pre-Cenozoic basement. 
